The potential intrinsic to electronic publishing provides conference conveners with the opportunity to position the papers presented to greater advantage of both authors and readers. Unfortunately, conference papers are being increasingly published in the most expensive vehicle, the formal peer-reviewed journal. This circumstance is counter-productive to the legitimate role of conference papers in scholarly communication. The experience at Caltech in electronically publishing the proceedings of an international conference shows that conference papers can be more effectively published online at significantly less cost thus increasing dissemination and access.
the peer-reviewed article genre of late that any discussion regarding the dissemination of conference proceedings papers has electronically been nearly drowned out. Yet, as scitech librarians know, conference papers remain an integral part of the scholarly communication process. After all, Malinowsky wrote "Papers … at … meetings are original; very often they formulate hypotheses and syntheses of the first order of importance. Thus … they constitute primary sources. They are perhaps not of equal significance to the periodical article or the technical report, but still their import cannot be denied." 2 The fundamental purpose of conferences is the exchange of new research results with the opportunity for immediate peer input. There's no substitute for a conference to energize creative thinking and new research approaches. Specialists and students gather together and create synergy, a natural result of direct human interaction. Tangible excitement of discovery, and learning and unfettered exchange of ideas is the lifeblood of conferences and no active researcher can maintain momentum or energy without such participation. Indeed, scientists are known to bemoan the proliferation of conferences while at the same time recognizing the proceedings as valuable. 3 In his paper ten years ago, Barschall appeals to his colleagues to hold fewer conferences so that resources could be applied in a more concentrated fashion. Fewer conferences would lead to higher attendance and fewer proceedings to publish would reduce costs while increasing coverage for libraries. Douglas That was ten years ago and the problem remains. In fact Barschall's parting recommendation is that organizers of conferences "will examine the need for publishing proceedings and that, if they do wish to publish proceedings, they won't publish them in a journal unless libraries have the option not to purchase the proceedings." 4 , Quite the opposite has occurred. The inclusion of conference papers in pre-paid journal subscriptions is becoming the rule. Allen 5 describes the vicious circle very clearly.
Science libraries have less discretionary funding for books or any singly purchased items because the serials or journals budget commands an ever-increasing portion of the available funds, particularly in science libraries. Libraries purchase fewer monographic proceedings, and publishers respond by including proceedings in the journals to reach a guaranteed market, much larger than the conference on its own might attract.
Conferences also provide an automatic theme, probably a "hot" one at that, for the journal, which is another marketing plus. 6 While it may be a good business decision and makes money for the publisher, it is not good for the information exchange necessary for quality research. 
Access to Proceedings in Library Catalogs
It has been policy for many years at Caltech to add entries 7 or "analytics" to the library's catalog for conferences that appear in research journals. Conferences have been of sufficient interest to the Caltech community to warrant this extra work for two reasons:
1) Conferences generally remain illusive and difficult to track down and 2) Indexing services were not reliable in describing the conference content of a journal. In addition Caltech adds a fixed field code to cataloging records to indicate whether the item described is a conference publication. This is done primarily to aid discovery in the online catalog. Journals at Caltech are housed roughly by subject orientation: biology, chemistry, physics, math, and engineering creating a workable subject breakdown for studies of this kind. While Caltech is not a member of the Association of Research Libraries, it is most certainly a major research university for the sciences and its journal collection responsibly and consistently reflects the publishing record in those areas.
When a study (See Figure 1 ) of the presence of conference proceedings in the Caltech Libraries collection over the last ten years was conducted, we found that the publication of conferences in the science and engineering journal issues had grown 221% in the years from 1991 through 2001. This increase has occurred most severely in the subject areas of the most expensive journals and where the commercial publishers have the greatest presence, namely biology and chemistry. The greatest growth has been in chemistry with a change of 450%. 
Proceedings and Peer-Review
This is a rather startling revelation since publishers and authors alike argue that the peer-reviewed journal is the sacred bearer of the highest quality papers. 8 Again Barschall
commented that "a referee report on a conference contribution is a rare occurrence…Conference proceedings are intended to be a record of what was actually presented at the conference. Hence altering a paper in response to a referee report, while desirable for an ordinary journal article, is not really appropriate for a paper in conference Librarians and authors both know that any single research result is described and communicated through multiple vehicles. The general understanding has been that a published conference paper is, in fact, the paper presented at the conference. 17 Surely that is the expectatio n of the readers and the librarians. After a conference presentation and ensuing Q and A, the author re-works the paper for submission to a peer-reviewed journal. The resulting published paper then reflects the value-add of peer critique and editorial treatment. The conference paper gets the word out; it forms the basis for a discussion. The peer-reviewed paper is the matured and tested description and analysis.
The most benign interpretation of this trend to publish conference papers in journals is to interpret it as yet another convergence phenomenon in the electronic information age. In order to make the content of a published journal compete with pre-print servers, news journals, and author web-sites, the publisher goes after the conference papers.
Inclusion of new information in as timely a manner as possible (albeit after nearly a year delay in some cases) also puts the journal on the leading "news" edge. In turn the authors can show peer-reviewed papers for their work. Allen speculated that the necessity of rapid publishing "might be the driving force behind less rigorous reviewing of conference-derived papers that appear in journals." 18 One might ask, "Do proceedings, formally published in print, continue to serve the research community?" They do not.
The primary reasons are: 1) excessive cost which creates access barriers and 2) a significant delay in distribution, which is contrary to the whole purpose of a conference.
Interestingly, since authors and publishers alike vigorously support adherence to traditional scholarly publishing (e.g. the peer-reviewed article journal) should they not then also logically argue that conference papers be published ad hoc, on the web before the conference convenes? This would make a clear distinction between the conference paper and the peer-reviewed paper. It would establish priority for the author with probably the earliest time-stamp. were added, enriching the main site located at another university, University of Michigan.
Authors submitted abstracts to the conveners who reviewed them by standard email methods. Eventually a list of approved papers and abstracts was prepared and submitted to the library staff that then invited the authors to submit their papers directly into the digital library system. Once submitted, library staff reviewed the format and useability of the document's format and added or edited necessary metadata before final acceptance and release for general use. About 10% of the papers required resubmission from the author due to formatting issues. Most of the papers were submitted in pdf format (65%);
another 30% submitted in pure LaTeX that had to be rendered in pdf and a few papers were submitted in MSWord. While there were a few formatting problems, overall any difficulties that arose were far fewer than expected. The authors were clearly conversant in preparing their documents. A few authors had netwo rk bandwidth problems and resorted to email attachments as the method of submitting their papers. Work on creating the repository began in April 2001 and by the end of May, nearly all papers had been submitted.
Library staff spent nearly 200 hours on this first time effort, which included a certain amount of trial and error learning. Journal publishers report that a peer-review paper will generally cost at least $1500 to produce. In some cases of purely electronic journals, it is said to cost $500/paper. Paul Ginsparg 22 points out that such costs are not sustainable. There isn't enough funding in academia to continue to pay these and even 22 Ginsparg's presentation at the SPARC Institutional Repository Workshop in Oct. 2002 included data, verbally presented, that peer-review publishing ranges from $500/paper to even $5,000 per paper. In contrast the XXX preprint server puts the cost per paper at less than $1, including "archiving." higher costs for certification, much less publishing and distribution of an ever-increasing body of literature. The Caltech experience showed that it was definitely possible to generate useable and accessible material at a much lower cost. The Caltech costs were under $100 per paper; a cost that would be reduced by at least one-half in a repeat effort.
Enhancements to the E-prints software would further eliminate more of the currently necessary human interventions.
One might argue that the CAV 2001 proceedings online is limited to the presentation format only and therefore has not risen to the level of sophistication required for guaranteed archiving. Though the first statement is true, the environment is in constant flux and archiving solutions will be implemented as they become more standard and available. For the purposes of this paper it is important to recognize that the material was up, useable and ready for the participants before the conference and the content remains there now, available to the entire world.
Now consider the return on investment. Even now, 18 months after the conference was held, there are over 7,000 human hits on the conference site per month as measured by pdf downloads from Web browsers that comprise 87% of the total accesses over this time period (See Figure 2) researche rs who participated in this conference will not conduct their conference without mounting the papers openly on the Web. The success has been overwhelming. important note is that many of these site visitors are from orga nizations that are unlikely to have license agreements for access with major publishers. Given that this conference was the fourth in a series and that the earlier three conferences are relatively unknown, this usage speaks volumes for the benefit that unfettered access to conference papers It is incomprehensible that in this day and age, with the maturity of the web and the increasing ubiquity of access, that conference papers would continue to be printed at all much less primarily in the formal journal literature. The web is the perfect place for conference papers. They can be viewed by everyone; they can be openly commented on.
They create documented attribution establishing priority for authors. They provide an opportunity for any conference convener to "use the web to its full potential" 24 ; to
